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缩略语 英文全名 中文全名 
MDR Multidrug resistance 多重耐药 
IL-6 Interleukin-6 白细胞介素-6 
PM Plain medium 普通培养基 
CM Condition medium 条件培养基 
DDP Cisplatin 顺铂 
SGC-7901 cells Human small cell lung cance cell 人胃腺癌 
ABCG2 ATP-binding cassette superfamily G number 2 ATP 结合转运蛋白 G 家族 2 
MRP2 Multidrug resistance protein 2 多重耐药蛋白 2 
ATM ataxia telangietisa mutanted 共济失调突变 
ERK Extracellular signal-regulated kinase 细胞外信号调节激酶 
MAPK Mitogen- activated protein kinases 丝裂原活化蛋白激酶 
NF-қB nuclear factor- қB 细胞核因子 қB 
P-gp  P-glycoprotein， P-糖蛋白 
MRP  Multi-drug resistance related protein 多药相关蛋白 
LRP  Lung resistance protein 肺癌耐用蛋白 
IKKα/β Inhibitor of nuclear factor kappa-B kinaseα/β 核因子-қB 抑制因子激酶 α/β 
CCK-8 Cell Counting Kit-8 Assay 细胞计数试剂盒 
FCM  flow cytometry 流式细胞术 
FBS fetal bovine serum 胎牛血清 
TEMED N,N,N’,N’-Tetramethylethylenediamine 四甲基乙二胺 
h Hour 小时 
min Minute 分钟 
BSA Bovine Serum albumin 小牛血清白蛋白 
Tris  Trihydroxymethyl aminomethane 三羟甲基氨基甲烷 
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  续表 
缩略语 英文全名 中文全名 
Arc Acrylamide 丙烯酰胺 
SDS Sodium dodecyl sulfate 十二烷基磺酸钠 
TBS Tris Buffered Saline Tris 缓冲液 
PBS phosphate buffered saline 磷酸盐缓冲液 
EDTA Ethylenediamine tracetic acid 乙二胺四乙酸 
APS Ammonium persulfate 过硫酸铵 
TMB Tetramethylbenzidine 四甲基联苯胺 
PVDF Polyvinylidene fluoride 聚(偏二氟乙烯) 




























































































In clinical, chemotherapy plays an important role in the comprehensive 
treatment of gastric cancer. Many chemotherapy drugs hold enormous promise for 
cancer treatment in vitro, however, complete clinical response were rare，suggesting 
that mechanisms existed to render a substantial proportion of tumour cell resistance 
to treatment. The tumour micro-environment was an important cause of drug 
resistance. it was reported that many factors in tumor micro-environment can affect 
gastric cancer chemosensitivity, including IL-6、IL-8 and hypoxia etc. but, the exact 
roles of the tumor micro-environment as a whole in chemotherapy resistance was 
still unclear. 
In this study, we used plain medium(PM) and conditioned medium(CM) to 
simulate the environment in vitro and in vivo. Firstly, the killing effect of DDP on 
SGC-7901 in PM and in CM were determined by colony formation assay and 
CCK-8; then SGC-7901 cells were exposed to different concentration CM for 8h, 
and the expression of ABCG2,MRP2 and Bcl-xl, Bcl-2, Mcl-1 were determined by 
Western blot. Thirdly, SGC-7901 cells were exposed to 50%CM for different time 
periods(1,3, 8h), and ATM,MAPK and NF-қB activation were determined by 
Western blot. Finally, we used kinase inhibitor to further investigate the roles of 
ATM, MAPK, NF- NF-қB activation on the up-regulation expression of Bcl-xl,Bcl-2 
and Mcl-1. 
Our data showed that: Firstly, in PM, DDP could induced SGC-7901 decline of 
Cell viability and apoptosis, but in CM, decline of Cell viability and apoptosis were 
reversed by different concentration CM; Secondly, different concentration CM  
could up-regulate the expression of ABCG2, MRP2 and Bcl-xl, Bcl-2, Mcl-1; 
Thirdly, CM could induce the activation of ATM, ERK and NF-қB by up-regulating 
ATM, ERK and IKKα/β, p65 phosphorylation; Finally, ATM inhibitor CGK-733, 
ERK inhibitor U0126 and NF-қB inhibitor BAY11-708 could down-regulate the 
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In conclusion, our results indicated that tumor microenvironment could 
up-regulate the expression of multidrug resistance protein ABCG2, MRP2 and 
anti-apoptotic protein Bcl-2, Bcl-xl, Mcl-1,which all contribute to chemotherapy drug 
resistance, meanwhile, ATM, ERK and NF-қB activation participate in the 
progression, and indicating that ATM, ERK and NF-қB as potential molecules to 
overcome resistance formation in gastric cancer chemotherapy. The tumour 
micro-environment might be potential cause of chemotherapy drug resistance.  



















缩略语索引 ................................................................................................ I 
中文摘要.................................................................................................. III 
英文摘要.................................................................................................... V 
前言 ............................................................................................................. 1 
实验材料和方法 ........................................................................................ 6 
一.实验材料 .................................................... 6 
二.实验方法 ................................................... 11 
实验结果................................................................................................... 23 
1、顺铂在 PM培养条件下可诱导 SGC-7901 细胞凋亡 ................. 23 
2、CM诱导 SGC-7901 细胞对顺铂耐药 ............................. 24 
3、CM上调 SGC-7901 细胞 ABCG2，MRP2 和抗凋亡蛋白表达 ............ 24 
4、CM激活 ATM、MAPK、NF-қB信号通路 ........................... 27 
5、CM激活 ATM、ERK、NF-қB 上调 bcl-xl、mcl-1、bcl-2表达 ....... 28 
讨论 ........................................................................................................... 30 
结论 ........................................................................................................... 35 
参 考 文 献 ............................................................................................ 36 





















Table of Contents 
Abbreviations ............................................................................................ I 
Abstract in Chinese ................................................................................ III 
Abstract in English .................................................................................. V 
Introduction ............................................................................................... 1 
Materials and Methods ............................................................................. 6 
1. Materials ................................................................................................................ 6 
2. Methods ............................................................................................................... 11 
Results ...................................................................................................... 23 
1. Cisplatin could induce SGC-7901 cell apoptosis in PM ........……..……..… 23 
2. CM could elicit SGC-7901 anticancer drug-resistance to Cisplatin….....… 24 
3. CM could up-regulate the expression of ABCG2,MRP2 and antiapoptotic 
proteins.........................................................................................................… 24 
4. CM could activate the ATM、Erk and NF-қB pathways...............................27 
5. The activition of ATM、Erk and NF-қB pathways by CM is correlated with 
the expression of Bcl-2, Bcl-XL, Mcl-1 ......... ...................................................28 
Discussion ................................................................................................. 30 
Conclusion ............................................................................................... 35 
References ................................................................................................ 36 


















2008 年，全球约有 1270 万例恶性肿瘤患者，造成 760 万人死亡，约占全球总死
亡人数的 13%[1]；其中，56%患者和 64%死亡者发生在经济发展中国家，中国作
为发展中国家，恶性肿瘤问题更加严峻[2]，《2012 中国肿瘤登记年报》报道，每








病率最高的东亚地区，在 1973-1975 年和 1990-1992 年期间，胃癌死亡率位居各
种恶性肿瘤死亡率的首位，虽然目前已下降到肺癌和肝癌的之后的第三位，但仍






























位离子，这些离子比较活泼，可与 DNA 大沟内相邻的两个鸟嘌呤 7 位 N 之间，
或鸟嘌呤与腺嘌呤 7 位 N 之间，或相隔一个碱基的两个鸟嘌呤 7 位 N 之间以配
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